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Work Order ID 55555 | NM 


January. 21, 2010 9:06: 28 AM 


Page 1 


Item ID: D212-664-107TRN ЖИЕГІ ГЛ ЛЕ ЕО 


Revision ID: 


Item Name: Crosstube Turning Detail 


Start Date: 1/21/10 
Required Date: 1/28/10 


Reference: 


Start Qty: 1.00 Ni Cust Item 10: 
Req'd Qty: 1.00 ІІ || І Customer: 


Approvals: Process Plan: ж Date: JI Tooling: Date: 


Mori Seiki CNC Lathe Large 


110 


ШОШ 
QC 


Quality Control 


120 


ШШЩ 


Mori Seiki 
Mori Seiki CNC Lathe Large 


QC: |. ___ Date: 2...  SPC (Y/N): " Date: 

Sequence ID/ | . Operation i Set Up/ |... Draw Draw Plan 
Work Center ID Description Run Hours Number Rev. Code 
J^ Draw Nbr Revision Nbr z | MEM Бб CUTS Г 
- -— 4 

D212-664-147 Rev B 
100 PR EE | 000 — 577777 
ШІШ шананы ы 

Mori Seiki Memo 0.00 


1-Fill tube with sand & install plugs DT8534 on both ends as per Folio FA705 
2-Turn first side as per Folio FA113 
3-File down transition lines smooth. 


QC1- Inspect dimensions to dimension sheet 0.00 
Memo 0.00 
0.00 


MORI SEIKI CNC LATHE LARGE 


Memo 0.00 
1-Turn second side as per Folio FA705 

2-File down transition lines smooth. 

3- Remove plugs and sand 


Stop 


Run Start 


Stop 


- Accept Reject 
Qty оу 


Reject Insp. 


Number Stamp 


T OL. -> 2 LO 


ло И) 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES 


Approval 
Prod Mgr перес 


Рап Мо: PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: Disposition: QA: М/С Closed: Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


A Corrective Action Section B 
Description of NC - — Approval | Approval 
DATE | STEP Section A Action peseription Chief Eng | QC Inspector 
Chief Eng 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE 


Work Order ID 55555 
January 21, 2010 9:06:28 AM 


Item ID: D212-664-107TRN 


Revision ID: 


Accept 


Page 2 


HARINA setup sear 


Item Name: Crosstube Turning Detail Stop |ІІІ 
Start Date: 1/21/10 Start Qty: 1.00 ШШ Cust Item ID: 
Required Date: 1/28/10 Req'd Qty: 1.00 ІШ Customer: 
Reference: 
dus ELE * "n Run Start ШІШІ 
Approvals: Process Plan: _ __ ___ раё: .. Tooling: uv Date " 

ec рае SPON: Date ч (ШШШ 
Sequence ID/ Operation 5 Е Set Up/ Draw Draw Plan Accept | Reject zx Reject қ пр. M 
Work Center ID Description Run Hours Number Rev. Code Qty Qty Number Stamp 
130 QC1- Inspect dimensions to dimension sheet 0.00 ` 
ШЇЇ ШШ Ке » iio: 26 өк 2 LIO 
Quality Control 
140 QC8- Inspect parts - second check 0.00 

IX 

ШШШ / ii САИС Ы 
QC Memo 0.00 
Quality Control 
150 Crosstubes Chemical Conversion 0.00 pp » M e- ac / 
ARI / ux ИЕ 
HandFXtube Memo 0.00 


Hand Finishing Crosstubes 


Dart Aerospace Ltd 27 
WORK ORDER CHANGES 


Approval Approval 


QC Inspector 


DATE | STEP . PROCEDURE CHANGE Chief Eng / 


Part No: PAR Ж: Fault Category: NCR: Yes Мо ООА: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 


WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 
Description of NC | — Verification | Approval E 
ра өтер Section A Initial Action Description Sign & Section C Chief Eng QC E 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QANCRWO RevE 


Work Order ID 55555 
January 21, 2010 9:06:28 AM 


A Т 


Item ID: 
Revision ID: 


Item Name: 


Start Date: 1/21/10 


D212-664-107TRN Accept 


Crosstube Turning Detail 


Start Qty: 1.00 


Required Date: 1/28/10 Req'd Qty: 1.00 ІШІ Customer: 

Reference: 

Approvals: Process Plan: _ Date: 7 Tooling: Date 

осы | рае: 020 РС (ҮЛ): Date E 

Sequence ID/ Operation mE Set Up/ Draw Draw Plan | 
Work Center ID Description Run Hours Number Rev. Code 
160 QC3- Inspect Part Finish 0.00 

ШШ 

Qe Memo 0.00 

Quality Control 

170 0.00 

ШШІШ кш 

РасКарїпр Мето 0.00 

Packaging Identify and stock in kanban rack 


ТТ? 
Qc 


Quality Control 


Cust Item ID: 


Location: Х-7222%. Cre ы 


QC21- Final Inspection - Work Order Release 0.00 


Memo 0.00 


ІП | ГІП 


Page 3 


БІТІП 
юр ШЇЇ 


Re Зап ЇЇ 


Ассерї 
оу 
\ 


ШЕШ! 
~ Reject Reject Insp. 
Number Stamp 


_ MAS 2/V 


— e Wy gelo 


0 lo ; Cony 


ME Ко — o2-o[ 


Dart Aerospace Ltd Е | | 
WORK ORDER CHANGES 


Approval 
PROCEDURE CHANGE Chief Eng / Approval 
nspector 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 


WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B TREIA 
Description of NC — - — Verification | Approval | Approval 
ра Section A Initial Action Description Sign & Section C Chiet Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE 


Picklist Print 
January 21, 2010 9:06: 32 id 

Work Order ID: 55355 ШШІШІШІ 1 
Parent Item: | D212-664-107TRN ШИ A DTI 


Parent Item Мате: Crosstube Turning Detail Start Date: 1/21/10 Required Date: 1/28/10 
Comments: IPP Rev:A Newlssue 08-03-06 DD Verified by:ec Start Qty: 1.00 Required Qty: 1.00 

IPP RevB Removed polish 08. 04.02 EC verified: DD 
Component Item ID/ Replacement Mfg/ Bin Primary Last Route Unit of | Qtyon Remaining Qty Date Status 
Item Name Item ID Purch Item Location Location Seq ID Measure Hand Qty To Pick Issued Issued 
D6019-128 Manufactured No 110 Each 22.0000 1.0000 


DNE | MM 0, -orat O 


Crosstube Material 


Warehouse Loc Qty Loc Code 
Location 


Main Warehouse 


LG 22 
29369 1 
32310 7 
50893 14 | 


Dart Aerospace Ltd 


WORK ORDER CHANGES 


Approval 
Prod Mgr nspector 


Part No: PAR #: Fault Category: NCR: Yes No ООА: Date: 


Resolution: Disposition: QA: N/C Closed: Date: 


NR | WORK ORDER NON-CONFORMANCE (NCR) 


NCR: 
eX Corrective Action Section B Eri as 
Description of NC — : - - Verification | Approval | Approval 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMSQuality Assurance\approved QA\NCRWO RevE 


DART AEROSPACE LTD Work Order:| 55556 | 
==» c Mn зш, =” EE rM ee из ERN RECEN 
Description: Crosstube Assembly (205/212/412 Low Fwd 


y me аа с = аана аа ааа EMG MUERE 
[Inspection Dwg: 0212-664-147 Reva Page tft | 
\ FIRST ARTICLE INSPECTION CHECKLIST 
x 


| x | First Article | | Prototype 


Method of 
Inspection 


Actual 


Dimension 


Inspection Sheet 
Drawipg.Dimension 


Tolerance 


+0.005/-0.000 | 4 .362 


*0.005/-0.000 | - 
+0.005/-0.000 |2 
*0.005/-0.000 |5.c(2 
+0.005/-0.000 [2.5 
| 2673 | 


2.673 +0.005/-0.000 |- 


2.750 +0.005/-0.000 


2.750 +0.005/-0.000 


р SN 
D 
bo Б 

Ñ 


} 
J) 


ENS 


x» 
М LA % в 


p: ie 
i s 


+0.005/-0.000 | / 
+0.005/-0.000 
+0.005/-0.000 
+0.005/-0.000 
2.573 +0.005/-0.000 | 4 , 
+0.005/-0.000 | 2.( 
ент ЕГЕР ANNI 
Базисна NC ПОЛЫЕ 
и 
E DA OE op E зз. м! 
[g/l 01265822 | чбоо | ae geo) ^ | 


БЕН. 25 
Ваю: уо 242.2 


Audited by: Gar) Prototype Approval: 
Date:| 70-7- DS Date: N/A 
| Rev | [Change 
08.11.07 


0.313 +/-0.010 


A 


Change 
New Issue 


КЕС Ar] Б | 


P/O 0212-664-107 


HAFORMSQuality Assurance\approved QA\FAIB Rev A 


Dart о Ltd 


WORK ORDER CHANGES 


DATE | STEP PROCEDURE CHANGE By | Date 


Part No: — - PAR #: Fault Category: NCR: Yes No DQA: Date: 


Approval 
Qty | Chief Eng/ Approval 
Prod Mar QC inspector 


Resolution: Disposition: QA: N/C Closed: Date: 
NCR: WORK ORDER NON-CONFORMANCE (NCR) 


Ез Шы of NC Corrective Action Section B 


Ed Er pea 
NL 2m A Initial Action Description Sign n& Ed C Chief Er QC pea 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE 


Description 
а 
0212-664-147 CROSSTUBE ASSEMBLY (205/212/412 LOW FWD) 
D212-664-147B CROSSTUBE ASSEMBLY (214 LOW FWD) 


[er ee асл 
CROSSTUBE xA 
D2893-1 SUPPORT SHOP COPY 


RUBBER CUSHION 
03659-1 CUFF RETURN TO 


[MS21920-25 | CLAMP (ORMS21920-25) — 1 1 1 | ENGINEERING 
RIVET (ОВ М7885/3-4-06) UNCONTROLLED COPY 


(TEX TRONIBELL SPEC. 299-947-100, TYPE Il, CLASS 2 SUBJECT TO AMENDMENT 


ADHESIVE) $ л 
SEALANT (OR PROSEAL 890 OR MIL-S-8802 CLASS WITHOUT NOTICE 


B2 SEALANT WORK ORDER 
o 


NO. 5: 
M fOV2/ 


MATERIAL: MANUFACTURED FROM D6019-128 
FINISHED LENGTH = 126 .528+0.020 (BEFORE BENDING/TRIMMING) 

FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 

PRIME INSIDE AND OUTSIDE PER DART QSI 005 4.2 

PAINT OUTSIDE PER DART 051 005 4.2 
TOLERANCES ARE PER DART 051018 UNLESS OTHERWISE NOTED. 
UNITS: INCHES UNLESS OTHERWISE NOTED. 
BREAK SHARP EDGES: 0.005 TO 0.010 MAX. : 
IDENTIFICATION: SCRIBE DART PART NUMBER "D212-664-XXX* AND BATCH NUMBER ON INSIDE OF CUFF 
USING VIBRATING STYLUS. 
WEIGHT: D212-664-147 = 24.2 tbs (PER JIN-D212-664) 

D212-664-147B = 24.2 Ibs (PER IIN-D2 12-664) 
PART IS SYMMETRIC ABOUT CENTERLINE. 

9) WHEN MACHINING TAPER, RUN CUTTER OFF PART. BLEND OUT EDGE LONGITUDINAL Y, TRANSITION SHOULD 
BE SMOOTH. 

10) BEND PROGRESSI VELY WITH A MINIMUM OF 8 PASSES. MAXIMUM TUBE FLATTENING DUE TO BENDING IS 6% 
BASED ON O.D., EXCEPT UP TO 10% IS ALLOWED IN AREA NOTED. E L E A 6 Е 

11) LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER 051 038. 

12) INSTALL D2893-1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE SURFACE OF 
D2893-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QS! 015. LET CURE FOR 12 HOURS AFTER 1009 -10- 2 9 
INSTALLATION AND PRIOR TO PACKAGING. : 

13) INSTALL MS21920-25 CLAMPS (OR -26) WITH 03595-063-450 RUBBER CUSHIONS TO SECURE THE 02893-1 \ 
SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE OF CROSSTUBE SUPPORT. 

14) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE OUTSIDE 
SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS SCRATCHES, NICKS, OR DENTS. 

DEFECTS UP TO 0.005" MAY BE BLENDED OUT LONGITUDINALLY. CIRCUMFERENTIAL GRIND MARKS ARE 
UNACCEPTABLE. REVISE GENERAL NOTES/PART LIST; UPDATE TO 

15) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE ATLEAST 1.5 THREADS SHOWING IN SAFETY AND THAT NUT HAS CURRENT STANDARDS; ADD -1478 (ZN C4-2, 04-2 
NOT BOTTOMED-OUT AFTER TORQUING. 5 : 

16) INSTALL D3659-1 CUFF AFTER CHEMICAL CONVERSION COAT BUT BEFORE PAINT, WITH A LAYER OF 
SIKAFLEX-241/-291 OR PROSEAL 890 OR MIL-S-8802 CLASS B2 SEALANT BETWEEN CUFF AND CROSSTUBE. 


SEAL EDGE OF CUFF TO ENSURE NO GAPS. 
17) TOUCH-UP HOLES WITH CHEMICAL CONVERSION COAT. DART AEROSPACE LTD 
- HAWKESBURY, ONTARIO, CANADA 
DRAWING NO. REV. 8 
D212-664-147 SHEET 1 OF 4 


TITLE SCALE 


CROSSTUBE (205/212/412 LOW FWD) NTS 


COPYRIGHT © 2007 BY DART AEROSPACE LTO 
Сонет. AND IS SUPPLIED CH THE EXPRESS CONO TON THAT IT 1E 


SSION FROM DART AEROSPACE LTD. 


Dart Aerospace Ltd 


WORK ORDER CHANGES 


DATE | STEP PROCEDURE CHANGE By | owe Гау | 


Part No: PAR #: Fault Category: NCR: Yes Мо DQA: Date: 


Approval 


Chief Eng / Approval 


QC Inspector 


Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 
D 


UM Corrective Action Section B T 
Description of NC — а - = Verification | Approval | Approval 
ATE STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector | ` 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality Assurance\approved QA\NCRWO RevE 


D2893-1 
SUPPORT, REF 


D3595-063-450 
RUBBER CUSHION 
UNDER CLAMP, REF 


[15 > 
М521920-25 
CLAMP, REF 


SECTION А-А ps2 
SCALE 4X 


14.00 (-147) 
OR 13.75 (-1478) 


D212-664-147/-147B 
ASSEMBLY DETAIL 


APPLY MAGNOBOND 
BETWEEN D2893-1 AND 
CROSSTUBE 


(1:25 БЕР 

D2893-1 SUPPORT 

MS21920-25 CLAMP, 2X 
D3595-063-450 RUBBER CUSHION, 2X 
2PL 


D212-664-507 
BENT TUBE 


ELEASE 
1009 -10- 2.9 


|. @ | DART AEROSPACE LTD 
| RF | HAWKESBURY, ONTARIO, CANADA 
| 4?  joRAwmGNO. р 
| Му [0212-664-147 
[approves | 7 me SCALE 
[DE АРРА. | <-@- |CROSSTUBE (205/212/412 LOW FWD) мтѕ 


COPYRIGHT © 2007 BY DART AEROSPACE LTO 
DATE 09 09 30 THIS DOCUMENT IS PRIVATE ANO CONFIDENTIAL ANO rà SUPPLIED ОН THE EXPRESS CONOTION 
А E NOT TO BE USED FOR ANY PURPOSE ОЯ COPIED OR COMMUMICATED TO ANY OTHER PERSON 
WITTEN PERMISSION THOM DART AEROSPACE LTD. 


Dart Aerospace Ltd 


WORK ORDER CHANGES 


DATE | STEP 


PROCEDURE CHANGE 


Approval 
Chief Eng / 


PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: Disposition: QA: М/С Closed: Date: 


NCR: 
DATE | STEP 


H:\fFORMS\Quality Ass 


WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 


Description of NC - 
Scion A Initial Action Description Sign & 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


urance\approved QA\NCRWO RevE 


Verification | Approval | Approval 
Section C Chief Eng QC Inspector 


29.66" 
(753mm) 


18.74" 
(476mm) 


11.8", 1096 


CRUSHING OK 
p R35.522.0 


A 542 X 


Y 


TRIM TO DIMENSIONS 
SHOWN 
48.68£0.13 


50.0010.13 
100.00+0.25 


53.83 REF ————————————— 


107.66 REF 


D212-664-507 


D212-684-147TRN 


REAM 20.3867? 009 THRU, 

HOLE TO BE ALIGNED WITHIN 

30.001 OF HOLE ON OTHER SIDE OF CUFF 
1 PL PER CUFF (2 PL PER CROSSTUBE) 


BENDING AND DRILLING DETAIL mA 


D3659-1 CUFF 
2 PL PER CROSSTUBE 


REAM @0.386:29% THRU 

HOLE TO BE ALIGNED 

WITHIN 20.001 OF HOLE 

ON OTHER SIDE OF CUFF 

2 PL PER CUFF (4 PL PER CROSSTUBE) 


20.129 

CSK G0.230x100°, 

INSTALL CR3212-4-06 RIVET 

22 PL PER CUFF (44 PL PER CROSSTUBE) 


VIEW C-C: CUFF DETAIL p73 
SCALE 4X 


ELEASE 


SCALE 4X 2009 -10- p 


SECTION B-B р.з 


ei [5 ты AEROSPACE LTD 

[Dran — ] RF | HAWKESBURY, ONTARIO, CANADA 
[cueckeo | 47 (овмимско. REV. 8 
МЕС. АРРЕ. | DN |0212-664-147 SHEET 3 OF 4 
ГАРРИ | i | 


NTS 


COPYRIGHT © 2007 BY DART AEROSPACE LTD 
‘THES OOCUMENT IS PRIVATE ANO CONFIDENTIAL AYO 1$ ЗРЕО ON THE EXPRESS CONDITION THAT IT iS 
NOT TO BE USED FOR ANY PURPOSE OA COPIED OR COMMUNICATED TO ANY OTHER PERLON WITHOUT 
PERMISSION FROM DANT AEROSPACE LTD. 


Dart Aerospace Ltd 


WORK ORDER CHANGES 


Approval 


Chief Eng / Approval 


QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes Мо DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 


Corrective Action Section B 


NOTE: Date & initial all entries 


HMFORMSQuality Assurance\approved QA\NCRWO RevE 


CONSTANT O.D. 


CUT OFF AFTER 
BENDING, REF 


——— 8.0040.03 


CUFF 
REF 


----- 11.95%0.03 


2.360 REF 


2.3662 005 


-- 


R100 
TRANSITION 


— 16.70 REF 
— 17.4120.03 


39.00+0.03 


D212-664-147TRN 
TURNING DETAIL 


44.40+0.03 


СС === UNIFORM TAPER T STOCK СОБ 


2 
2 
9 
5 
Q 
Фф 
N 


R100.0 
RUN OFF PART 0.313 WALL 
AT STOCK STOCK, REF 


----- 63.264 REF 


2.750 
STOCK, REF 


pescv | 47 | DARTAER 
Mao i erii 


CHECKED | 47 |овамлмс NO. REV. B 


MFG. APPR. | DS D212-664-147 SHEET 4 OF 4 
APPROVED | Ж 
ОЕ АРРА. | - . |CROSSTUBE (205/212/412 LOW FWD) NTS 


COPYRIGHT Ф 2007 BY DART AEROSPACE LTD 


DATE 09.09.3 тез болме i$ PRIVATE Ano CONFIDENTIAL MTO а SUPPLIED ON Tr EXPRESS CONORTION THAT IT 15 
‚09. NOT TO BC USED FOR ANY PURPOSE Ой COPED OR CORMRUNCATED TO ANT OTHER RORIOR ҮТ КАЛ" 
VRITTCN PERIMENT FROM DART ACROSPAER LTO. 


Dart o Ltd 


WORK ORDER CHANGES 


Approval 
PROCEDURE CHANGE chiet Eng/ | APProval 
nspector 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


Corrective Action Section B 
LL GN of NC i == Verification E Approval 
ра MU GN A Initial Action Description Sign & Section C Chief E QC Inspector 
Chief Eng Chief Eng Date 


HMFORMS Quality Assurance\approved QANCRWO RevE 


